The adrenal gland and progesterone stimulates testicular steroidogenesis in the rat in vivo.
Administration of pharmacological doses of glucocorticoid to male rats in vivo suppresses adrenal steroidogenesis and inhibits testicular steroidogenesis by inhibiting the anterior pituitary secretion of LH. In contrast, administration of ACTH to these pharmacologically-suppressed rats stimulates the adrenal secretion of progesterone and testicular steroidogenesis. The mechanism by which ACTH increases testicular steroidogenesis is dependent on the presence of the adrenal gland and is reproduced by the administration of progesterone. The conclusion from these data is that the adrenal gland has an important role in generating external signals that modulate the hypothalamic-pituitary-gonadal axis in male rats. The adrenal secretion of glucocorticoid acts as a negative signal to testicular steroidogenesis whereas progesterone acts as a positive signal. The adrenal secretion of progesterone and its conversion to testosterone by steroidogenic enzymes in the cytoplasm of the Leydig cell may provide an alternative pathway for testosterone biosynthesis and may account for the increased plasma testosterone levels during the acute phase of stress and mating.